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[litis of the Invention] 

Motor-Driven Tool 

[scope of Claim for Patent] , 

1 A motor-driven tool using a brushless motor, comprising 
a drive circuit portion which drives the brushes motor a 
first contro! circuit which controls the drive circuit portion 
so that the cashless motor functions as a brushless motor « 
a normal screw fastening operation, a second control circuit 
which controls th. drive circuit portion so that the brushle 
m otor functions as a- stepping motor, and a -"^ "t an 
which switches the first and second control circuits at 

optional time. 

2 A motor-driven tool according to claim 1, "herein said second 
control circuit a first oscillator which produces basic do* 
pulses, a second oscillator which produces clock pulses with 
periods considerably longer than those of the cloc* pulse, of 
L first oscillator, a gate circuit which calculates a logical 
AND of the outputs of the two oscillators, a counter which counts 
the outputs of the gate circuit, and a memory which outputs 
prestored-data corresponding to the address in accordance with 
the output of the counter as an excitation signal the same as 
an excitation signal of the first control circuit. 

" [DETAILED DESCRIPTION OF THE INVENTION] 
[Technical Field of the Invention] 

The present invention relates to a motor-driven tool. 
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^ -„.r etc , in which the service 
wviii or a screwdriver, etc., 
such as a drill brushes motor, 

life can be prolonged by using a 

IPriorArt] in a ^chargeable motor-driven tool, in 

conventionally, i ^ ^ servlee lxf . 

which a DC motor with ^ of the brushes in the DC motor, 

thereof mainly depends on the life of the ^ 

T o this end, there have been many motor 

t he brush itself of . brushl ess motor is very 

in general, the sen bear ing. In recent 

long si nce the only ele^ — - 

yea rs, various ^-^^ been propoS ed. 

aervice life can be prolonge aener ally constructed 

v,i ~ 1-aqI of the kind is genetsxij 
A rechargeable tool o. r O , ovi ded in a body 

as shown in »• * -^«' t ^ t I . e : to \ d rive shaft of 

21 . A speed-reduction gear „ . ^ ^ output sha4t 

th e brushless motor 22 . ba «ery 2 6 is 

of ^ speed-reduction gear 23 

housed in a handle 25. A .««* lever 2 

„. rt of the handle 25. 

attached to an upper part of 6]tpl ained below 

A conventional technology will be exp 

. 6 s in a brushless motor for a 
referring to Figs. 5 to o. toic!! g., H„, H. 

rechargeable motor shoM in Pigs. S and 6. 

are spaced at 60 mechanical degrees , ^ ^ 

and output signals corresponding " » " « via . gap or 

permanent magnet ^et. - — " 

a de nsity of "'J^ d voltage „ av eshapes whose phases 

are represented by sine g _ a 

dif fer by 2-/3. « •»»» in ^ cassary signals for 

9 which generates necessary sign 

distribution circuit 2, which g si gnals, six 

Kj< , nl , f drive circuit basea on 
^ a three-Phase bipolar dr ^ ^ outputted 

signal trains as shown in Figs. 

* Hrivina six power MOSFETs Tr 16 to Tr 2l , wn 
therefrom for driving six ? . n pig . 8 (k) , (m) , 

connected to each coils L u , L v , L„. as 
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and (o), the output signal trains shown in Figs. 8(e), 8(g), 
8(i) among the 6 signal trains shown in Figs. 8(d) to 8(i) are 
adapted to drive gates of the lower power MOSFETs Tr 19 to Tr20, 
in a pair of half bridges, by means of transistor bridges 5 4 
to 5 6 which are composed of PNP and NPN type transistors. 

When the output of the distribution circuit 2 (shown m 
Figs- 8(e), <g), and (i> ) is of H level, the outputs of the 
transistor bridges of 5< to 5 6 become H level and the power 
MOSFETs Tr 19 to Tr 2l are turned ON. Conversely, if the output 
of the distribution circuit 2 (shown in Figs. 8(e), (*> , 
(i)) is of L level, the power MOSFETs Tr,, to Tr n are turned 
OFF. Similarly, as shown in Figs. 8 ( j) , (D , and (n) , the other 
output signal trains (shown in Figs. 8 <d) , (f ) , and (h) ) are 
adapted to drive the .gates of the upper power MOSFETs Tr lS to 
Tr 8 of the half bridge by means of transistors Trl3 to TrlS, 
floating power sources 4, to 4„ and transistor bridges of 5 X 
to 5 3 However, since the sources of the upper power MOSFETs 
Ttlj to Tr 18 are connected to the drains of the lower power MOSFETs 
Tr to Tr 21 , the voltage levels with respect to the ground differ 
depending on ON or OFF state of the lower power MOSFETs Tr 19 

t0 Generally, since a power MOSFET is driven when a given 
voltage is applied between its gate and drain, the upper power 
MOSFETs Tr ie to Tr 18 require a power source separate from that 
for the lower MOSFETs Tr„ to Tr 21 , To this end, using floating 
power sources 4, to 4 3 , which are composed of preventing reverse 
current diodes D x to D„ condensers C x to C 3 for accumulating 
charges, charging resistors R12 to R13, the upper power MOSFETs 
Tr 14 to Tr„ are driven due to charges accumulated in the 
condensers CI to C3, which are separated from the ground by the 
* resistors R 12 to R 14 . If the outputs shown in Figs. 8 (d) , (f ) , 
and (h) are of H level, the power MOSFETs Tr 16 to Tr is , to the 
gates of which the signals of L level, reversed by the 
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Tr are inputted, are turned OtF. I*, the 
transistors Tr l3 to Tr 15 are -npuu 

• omi l£) and (h) are of L level, the power 

output shown in Figs. 8 (d) , (f>, ana 

MOSFETs Tr,. to Tr„. to the gates =f -M<* the « ^ 
revered by th. transistors »„ to Tr ls , a,, inputted, are turned 

ON. 

[Problems to be solved by the Invention] 

In the aforementioned prior art, the brushless motor only 
rotates and cannot be used to carry out an operation, such as 
an adjustment of the height level of screws or fastening of a 
screw step by step while checking an insertion depth of the screw 
This is because the motor can be stopped by releasing the switch 
of the motor-driven tool, but the number of revolutions of the 

motor cannot be controlled. 

in view of the foregoing, the present invention is earned 
at a provision of a motor-driven tool in which the operation 
ca „ be switched to a step-driving during the fastening operation 
of a screw whereby the height of heads of screws can be ad : usted 
to be identical by an intermittent rotation of the motor. 

[Means for Solving the Problem] 

The present invention provides a motor-driven tool using 
a brushless motor, comprising a drive circuit portion which 
drives the brushless motor, a first control circuit which 
controls the drive circuit portion so that the brushless motor 
functions as a brushless motor in a normal screw 
operation, a second control circuit which controls the drive 
circuit portion so that th. brushless motor functions as a 
stepping motor, and a switching circuit which switches the first 
and second control circuits at an optional time. 

The second control circuit is composed of a first 
oscillator which produces basic clock pulses, a second 
- oscillator which produces clock pulses with periods 

considerably longer than those of the clock pulses of the first 
oscillator, a gate circuit which calculates a logical AND of 
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• i i a counter which counts the 

the outputs of the two oscillators, a 

* aate circuit, and a memory which outputs 
outputs of the gate : . in accordance with 

r^estored-data corresponding to the aaaress 

p.estorea excitation signal the same as 

the output of the counter as an exc-^ 

• „»i of the first control circuit, 
an excitation signal of ^ne 

[Mode of Operation] 

Firstly, the switching means is controlled to mput the 
output of th. fi.« —1 circuit into the drive crc-t 
H to fasten a «r« in a normal ««. " the course of this 
as to fasten a ,„,,„ te d to input the output 

operation, the switching means is actuated to P 

• • ■ -4- <«-t-n thp drive circuit so as to 

of the second control circuit into the drive 

drive the brushless motor in a step motion. 

H.o, a memory which, upon receipt of the output , of the 
inpu t thereto, outputs prestored-data corresponding t the 

address represented by the counter output, as an excitation 
address p f ±rgt control cirC uit . 

sicnal same as an excitation signer w 

« • *nals are intermittently output by repeating 
rro n ^ excitation signals are xiiu«sj.« ^ 

„„d interruption of the clock pulses generated by 
the passing and interrvptio the brushless 

the first oscillator by the gate circuit, .hus, 
mot or can be driven stepwise by ousting prestored-data. 

[EMBODIMENTS OF THE INVENTION] exDla ined 
sediments of the present invention will be explained 

below referring to the drawings. The basis "ructur? of a 

, , the same as that of a stepping motor, 
rtir o LZ^ ot,ect. in action to the drive 

rrir^tfor . «— • ^ir: 

i3 provided to actuate cashless motor as a ste PPl n, motor, 
two control circuits are switched by an external switch. 

Namely, the brushless motor which normally rotates as 
cashless motor is, at an appropriate time, switched ^ to 
- - intermittently rotate as a stepping motor which repeats moving 
and stopping at a given step feed rate. Conse 
heights of screw heads can be identical or screws can be fastened 
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„nile confining the »un t of fastens, due to the 
intermittent rotation of the motor. For convenience . ^ , 
1 switch for changing the operation is provided on the portion 
of the body or the motor-driven tool that is located cl°s. to 
an operator- a thumb when the motor-driven tool « held 

in Fig. 1. an embodiment of a circuit ia shown. The 
structure of the preaent invention is essentially comprised of 
a drive circuit portion 10, similar to a conventional dnve 
circuit, which drives a brushless motor, a distribution crcu.t 
a , which defines a cpntrol circuit to control the brush ess 
motor so as to function as a brushless motor, and .control 
circuit 11, which drives the brushless motor m a stepping 
ra otion so as to function as a stepping motor . A switching crrcurt 
!7 having a logic IC, switches the distribution circuit 2 and 
the control circuit 11 to change the movement of the brushless 
motor so as to selectively provide an operation for a brushless 
motor and an operation for a stepping motor. 

Since the drive circuit 10 and the distribution circuit 
2 ar e the same as those in the prior art, only the control circuit 
U to provide the stepping motion will be explained below . As 
shown in Figs. 5 and 6, the brushless motor is composed of a 
permanent magnet rotor 1 and excitation coils L., W, and I_ 
surrounding the same, as in the stepping motor. 

The difference from the stepping motor basically resides 

t ,< „„ f < «ld is provided . In a brushless motor, 

in the way a revolving field is P^ ViW 

Lee hall effect devices are disposed in a position In which 
the current phase changes so as to produce a force always 
a direction to rotate the rotors. Namely, the brushless motor 
can generate the revolving field by itself. 

0„ the contrary, the stepping motor can be exceed from 
• outside at an optional speed. In an extreme case, the rotor speed 
cannot be high enough to meet the excitation speed. Var.oua 
excitation methods are applicable for the external excitation. 
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in the present invention, since the brushless motor is 
controlled so .. to function directly as a stepping motor, the 
same excitation pattern (two-phase excitation, as that for the 
cashless motor, is realized by a logical circuit and. a PROM, 



etc- 



in the present invention, the external excitation 
patterns of the logical level (See Figs. 8 <d, , <•>'«>' '«»' 
,h> , and (i) ) are prepared and the drive circuit portion 10 for 
a driving the brushless motor, as a circuit which amplifies 
external excitation pattern signals, is switched by the 

switching circuit 17, 

A concrete structure of the control circuit 11 is 
explained below. In Figs. 1 and 2, basic pulse signals (clocK 
1), having a comparatively high frequency (but, within a 
self-drive range of the brushless motor) , for a step motion for 
a stepping motor, are generated by the oscillator 12, and pulse 
signals (clock 2, having a comparatively long on duration are 
generated by the subsequent oscillator 13. Repeating passing 
L interruption of the cloc* 1 in accordance with the clo«*2, 
the brushless meter is driven intermittently to function as . 
stepping motor. Thus, the number of steps for one rotation of 
the drill tip is determined. 

This basic step is necessary for the following reasons. 
When the brushless motor is driven in a stepping motion at . a 
two-phase excitation, one step corresponds to 30 mechanical 
degrees. However, when the motor is installed in the tool, 
naturally, the speed is reduced by the speed-reduction gear 
Therefore, one step of the step motor corresponds to 1/reduction 
ratio of the motor-driven tool. Consequently, to rotate the 
spindle tip of the motor-driven tools by a predetermined angle, 
• it is necessary for the stepping motor to intermittently repeat, 
rotation /interruption by a predetermined number of pulses. 
The basic step thus determined corresponds to one step at the 
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spindle tip of the motor-driven tool. Generally, since the 
reduction ratio is more than one tenth, the speed of the spindle 
tip will be reduced if no rotation /stopping occurs. This would 
not be true if the reduction ratio is small. 

During the period determined by clock2, the basic step 
of clockl is inputted into a sextal counter 15, and produces 
addresses necessary for the ROM16, such as EPRCM which stores 
therein excitation patterns. The three output lines of the 
sextal counter 15 for six inputted pulses are used to count from 
zero to five by binary digits. As the brushless motor of the 
present invention operates at six modes of excitation signals, 
the sextal counter 15 is used. The output signals of the sextal 
counter, indicated by K, L, and M in Fig. 2, are inputted into 

the addresses of the ROM16. 

The ROM16 stores therein the excitation patterns D, E, 
F G, H, and I shown in Fig. 2, upon driving the brushless motor. 
The excitation patterns are successively read in accordance 
wi th an increment of the address signal one by one. The 
excitation patterns D, E, F, G, H, and I are equivalent to the 
signals <d) , <e) , (f > , <S> . «» ' * nd (i > shown in Fig. 8 of the 
conventional brushless motor. The signals of the excitation 
patterns D, E, F, G, H and I, identical to the signals issued 
from the distribution circuit 2 for driving the brushless motor 
are inputted into the switching circuit 17. The switching 
circuit 17 composed of the logical IC switches the output by 
the external operation switch SW,. The signals from the 
distribution circuit 2 and the signals from the control circuit 
1! are selectively input to the drive control circuit 10, by 
means of the operation switch SW,. The switching circuit 17 

• cw f^nstitute a switching means, 
and the operation switch SW, constitute 

In case of normal screw fastening operation, the 
switching circuit 17 is controlled by the external operation 
switch SW, so as to input the signals from the distribution 
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circuit 2 into the drive circuit 10. At an optional time, the 
operational switch SW, is actuated so that the output signals 
from the switching circuit 17 represent the signals from the 
control circuit 11 to drive the brushless motor in a step motion . 
During the signal of clock 2 being at an H level, the signals 
of the excitation patterns D, E, F, G, H, and I shown in Fig. 
2 are inputted into the driving circuit 10 to rotate the 
brushless motor. Also, during the time clock 2 is at an L level, 
the brushless motor is stopped because of an absence of 
excitation signals. Consequently, the brushless motor is 
intermittently rotated, so that screws can be fastened 
gradually to make identical the heights of screw heads. It is 
also possible to fasten the screws slowly until a necessary 

fastening force is obtained. 

Fig 3, shows address and data of R0M16. The ROM16 stores 

data for the excitation patterns shown in the drawings 
corresponding to the address which increases one step by one 
step. Namely, the signals D, E, r, G, H. and I are recorded at 
bits 0, 1, 2, 3, 4, and 5 of ROM 16, respectively. 

The three switches SW 4 , SW b , and SW„ which are provided 
in the distribution circuit 2 shown in Fig. 1, have the following 
function. Namely, SW a is a switch for supplying the power to 
the driving circuit 10, SW to is a switch for supplying the power 
to the power MOSFET Trl6..., and SW C a switch is for controlling 
the start/stop operation. These switches are turned on m the 

order of SW 4 -*SW b -*SW e . 

Since the switching order upon starting is determined as 
mentioned above, if a voltage is applied between the drain and 
the source of the power MOSFET, the gate of the power MOSFBT 
can be prior to the voltage application, connected it to the 
* ground so that the MOSFET is inactive. Thus, no malfunction 
is caused by power supply noise. Therefore, no short circuit 
between the upper and lower power MOSFET bridges take place. 
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The rotation of the brushless motor22 is carried out by 
3 tart/stop signals after turning on the switch SW a and then the 
switch SW b . Therefore, before the switch SW C is on, power » 
certainly supplied to the power MOSFET to ensure that the 
latter operates in the ON state, thus resulting in no fear of 
a breakage of the power MOSFET. 

Fig 4 shows the arrangement of the above mentioned 
switches SW a , SW b , and SW C . Operation pieces 28, 29 and 30 extend 
from the rear surface of a switch lever 27, and are spaced xn 
the vertical direction. The switches SW., SW>, and SW 0 .are 
arranged on the back side of the switch lever 27, corresponding 
to the operation pieces 28, 2 9 and 30. An operation piece 31 
is provided on and extends from the rear S urf ace of the switch 
lever to adjust a speed setting volume 32. Consequently, when 
the switch lever 27 is depressed, the switch SW„ provided for 
applying the power to the drive circuit 10 is turned on first 
and thereafter the switch SW b , provided for supplying the power 
to the power MOSFETs is turned on, and finally, the start/stop 
switch SW e is turned on. Further depression of the switch lever 
27 causes the slider 33 to slide through the operation piece 
31 to thereby vary the resistance and control or set the speed. 
As can be seen from the foregoing, the switches SW a ... can be 
actuated in a given order by pulling the single switch lever 
27 by a finger. 

[Effect of the Invention] 

As aforementioned, the present invention provides a 
motor-driven tool using a brushless motor, comprising a drive 
circuit portion which drives the brushless motor, a fxrst 
control circuit which controls the drive circuit portion so that 
' the brushless motor functions as a brushless motor in a normal 
screw fastening operation, a second control circuit whxch 
controls the drive circuit portion so that the brushless motor 
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* ewitrhina circuit which 
functions as a stepping motor, and a s*_tcnmg 

h ,. n „-.rnl circuits at an optional 
switches the first and second control circu 

time The output fro. the first control circuxt xs fed to the 
***** —ugh -e switching circuit to carry out a 
screw fastening operation and ^^^^ 

the switching circuit is operated to feed .o drxve c 

output from the second control circuit, so that 

..<„„ Thm the operation mode of 
motor is driven in a step motion. Thus, the op 

the brushless motor is switched to the step motion . at ^a 
predetermined position to gradually rotate the motor so as to 
ILe the heights of the screw heads identical . Koreover, the 
"rls can gradually fastened until a desired fastening force 

13 furthermore, since the second control circuit is composed 
of a first oscillator which produces basic do* pulses a 
second oscillator which produces clocK pulses with periods 
considerably longer than those of the cloc* pulses of the^rst 
oscillator, a sate circuit which calculates a logi »1™>J* 
the outputs of the two oscillators, a counter which counts 
outputs of the gate circuit, and a memory which 
prestored-data corresponding to the address in accordance with 
the output of the counter as an excitation signal 
excitation signal of the first control circuit, prestored-data 
corresponding to the addresses in accordance with the output 
of the counter is output from the memory as an excitation signal 
same as an excitation signal of the first control circuit, 

wherein the excitation signals are output stepwise by 

repetition of the passing and interruption of the cIock pulses 
issued from the first oscillator by the gate circuit, 
consequently, the brushless motor can be driven in a step 

motion. 
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[BRIEF DESCRIPTION OF THE DRAWINGS ] 

[Fig.l] Fig. 1 is a circuit diagram of an embodiment of the 
invention, 

IFig.2] Fig. 2 shows a operation waveform in an embodiment shown 

in Fig, 1 - • 
[Fig- 3] Fig. 3 is a schematic view to explain the operation in 

an embodiment shown in Fig. 1. 

[Fig. 4] Fig. 4 is a structural diagram of a switching portion 
of an embodiment shown in Fig. 1. 

[Fig. 5] Fig. 5 shows a cross sectional view of a brushless motor. 
[Fig. 6] Fig. 6 'shows a longitudinal sectional view of a 
brushless motor. 

[Fig. 7] Fig. 7 is a circuit diagram of the prior art. 
[Fig 8] Fig. 8 shows an operation waveform of Fig. 7. 
[Fig. 91 Fig. 9 ^ow S a partially broken side view of a 
motor-driven tool. 

2 distribution circuit, 10 the driven circuit, 11 the control 
circuit, 12 the first oscillator, 13 the second oscillator, 13 

, llatnr 14 the gate circuit, 15 the sextal 
the second oscillator, x<* y aw 

counter, 16 the ROM, 22 th 8 brushless motor. 



/3 



riA-ucnv W) : U BWift 46661 

f | ' I ■' , .'vr'™v'' 





y< ;u X if ifi 31 / * it * * 0 '& t £ i f * * * * * 

tzV7)9tix. r9****-' *.**»r»ff 

■J* H-J: » 3 ffl »i i5I i: O » ft K «B 
i?*4HttPlJi«>*'< * * 5 

2 l± # R E R . I0fct«»«»l*. llttM 



1 I —MBIWR 

ROM 



FIG. 1 



H6fl¥ 3-190586 (6) 



ftiA * fh * -e 



2 : Distribution Circuit 

10 : Drive Circuit 

11 : Control Circuit 

12 : First Oscillator 

13 : Second Oscillator 

14 : Gate Circuit 

15 : Sextal Counter 

16 : ROM 




Drive Voltage 



Control Voltage 



SWt 








|4=j 











/ 



-15 









■-12 










jvruruuu 




-13 





t 

DM* 



-512- 



^0 "• Z. I HVlWV ifififil 





FIG. 2 



ta-,7 1 

5 

(ATI) V 




t i « * * 




J 



M L 



Y777777777777^ 
J77777?^- 



f "7777771 



1 



G V7A 

H 



Y77777X . 



<j _ru - L 



^ lr W7777 




4* 



^77777777771 ^f^^^^^ 



■e 



FIG . 3 



K 
L 

M 



617 tv>- 0 f 0 



3 



0 

H 

Li 




\zzzzzzzzzz 



YZZZZZZZZZZZZZZZZZZZZZL- 



16H 



34H , _?1±1 




-513 — 



n /c 1 'j 



J*M¥ 3-100586 (83 




FIG . 8 



ft* 





w 22 

- 



Tnr 

(m) 
* W J 




-514- 



/6 



BMtfo *666l 



FIG. 7 




FIG. 9 

22 




9 a * a a** <J p) 



H 02 P J/jg 
B 25 B 21/00 
H G2 P B/00 



3 7 1 



F 
B 
P 



8625-5H 



TO- 190586 



ih«w>a 2 9 jo 




Oft 


*! 


s 


OR 


91 




©fc 


■b 


* 




u 




®ds 


M 


A 


®K 







33 ■ ¥1-325392 



* x - 



awn****"**** 

«-2* 



2. niia***" 

Il .t.^««■«»•*-»''* i '■• , ■*" 



H,«■■«•■*•<■** ,lt,,, • 

i7 , r»»* , *<** 



-507- 



BT. »*I»CK«««*»V»~» 8BC 

M -, C «><t. H.. H.tt. 



»Bf3-l9058S (2) 
B «t«:6«'> M '- ,<OSFBTTr "~ T "' 

,« a #«mfl«^. ■•■<•»• ,,)C 

itS «. PHP. NFNI»H»»»» 

fit , Tr ..«y- I. «'»W c *' r * 
ril ,T..,tt*>^».»C.»M«J"» 

j.^Bi.iwiiiin^*'"*- * Etu 

ik4 ,, , < 7-MOSPRTTr..~Tr..U* 

8> H )l im»H'«^' : "' x,Tr "^ T ' 

A „7-MOSP ETTr..-Tr,.#>y-»> *■ 



j :B /,/«7-MOSPBTTr..~Tr,.*>y-X 

«aUT«/)'-7-«OSPETTr..~T»..*> 
,5,. t 7fl«lt»»^^ k41 ' 

t**B. «9--o«riTtt. y 

-T...tt. T«*»'^-" os, ' BTT, "*' T 

,.. t ^•*•.c«»*'«■ k * ,, • " 

♦ c.-cfc. •- R "' e "* 8,v 

[bid t »««n W"* c '~ 

c ,u « ■ * * £ * m T • * 

£TTr^Tr, ( «y-^"tt. ;:T * 
*. 181(1). <«>. UIC*** * C * h " 



-508 



i * «■ rt7-MOSPBTT 

u)b **«j>*i. ■•■«»• (,) 

8fv „,_MOSPBTTr..-Tr..U*yt 
tr ** T A 4 • 



[BB»B*f *C»> ***** 

■ •niiBt. coBBa***"*"* 4 ""* 

*J«2"*BBt. BBBB***"*"" 
IttO-^Mt. ^y-hBBB*** 

ft ,-,»BI*»«"«'»«™ ,k, ' C " 



»■¥ 3-190588 (3) 

I* Bl 

BUT. »att«i»*«Cl9»»«»""" 



i 



tBBBl 



tthh. ■ B«B«i**»«'«'**-' fc 
lT «fH. b«*»*W* x *-'* 

BX«*Bi>tiBtL. ♦"**■"'•■ 
„ (U/ »r*i. «• Bfft«o«A**< ' 

/.■■BUT At »KH«2 t . 

-509 



»*bbbbi itr*»**- 

.... UUaytMO ***«•■»» 

» . 

«•■»■» ot*BB» J ttt«»k«t 
tnh . h'bM'^"- L.. L.fKB 



yl ..B«MI. W. «»• «•»' «»•"»*• 

*«n«««-«»»«^ t - lf » 1 ' 1 ' 31 




»■¥ 3-190SS6 (4) 
«*<■<**• 



b . 

Domtcu. ■ k. f. «• 

*a,h*. E - F " °- 

0 • -510 



E „ a. h. .t:**■■"'- 5 ' oa,1, 

(lilt. * • ' 



BIT 3-190S86 (6) 



»WiUf-^«^ ^^^^ 
,0. 1. 5. 4."»B«^»- 

+ r x4 ,»,W k tt«7-«OSFlTTr.. 

^ j. L r ■''»'' > * x ■ 
T * . 



,,,,-KOSF.TH • •«*>*<* M * 
f t sn-r •»■*'»■ - 



»4attiE*-" + 8 "- sWk " sw ' 



111 





••■■■ sB,, " Ji T« 

una. i ju«i"««»- 1 

8. HBr-f 8 "- 



flBf 3-19C588 (0) 

»»± * ■ * * 




-512- 



flttf 3-1905S6 (7) 



V 2 V 



yawl 




« 3 a 



7UVX. 
K 



_V ZZZ2Z2ZZA r 




-513- 



»■¥ 3-19058G C8) 




**f 3-1905S6 (9) 



* 7 B 




ff 9 B 



22 

/ 



